ABSTRACT The mortality of workers employed at a factory producing friction materials has been studied from 1941 to 1986, extending a previous study by seven years. Apart from two periods before 1944, when crocidolite asbestos was used on one particular contract, only chrysotile asbestos has been used. Thirteen deaths were attributed to mesothelioma and of these, 11 were of subjects who had known contact with crocidolite asbestos. Of the remaining two, in one instance the diagnosis is uncertain and in the other the occupational history ofthe subject is not well established. There was no excess of deaths from lung cancer or other asbestos related tumours, or from chronic respiratory disease. After 1950 hygienic control was progressively improved and from 1970 levels of asbestos in air have not exceeded 0 5-1 .0 f/ml. It is concluded that with good environmental control chrysotile asbestos may be used in manufacture without causing excess mortality.
A mortality study of workers employed between 1941 and 1979 at a factory producing friction materialsthat is, chiefly brake blocks and brake and clutch linings-was reported in 1982.' 2 The factory concerned has employed both men and women since its foundation in 1898: the main processes carried out being the coating of fibre in resin, followed by the forming, shaping, and machining of the friction material. Only chrysotile asbestos was used in the factory apart from two well defined short periods before 1944 when crocidolite asbestos was used for a particular contract. The previous study reported 10 deaths from pleural mesothelioma, nine relating to subjects who had contact with crocidolite asbestos. There was no detectable excess mortality among those exposed only to chrysotile asbestos.
The environmental history of the factory has been well documented.3 Briefly, before 1931 dust concentrations were high, reaching over 20 fibres/ml (f/ml), but they improved after the introduction of the Asbestos Regulations of 1931. From 1931 to 1950 high exposure, 5-20 f/ml, occurred only in the grinding and fibre preparation areas in the factory. After 1950 there was progressive control and throughout the factory exposure was reduced to less than 5 f/ml; since 1970 levels above 0-5-1-0 f/ml have not been recorded.
Because of the economic importance of the product, and of interest in the relative carcinogenicity of chrysotile asbestos compared with that of amphibole asbestos, the study has been continued. The present 
Discussion
In this 46 year follow up of workers employed at a factory producing friction materials and predominantly using chyrsotile asbestos there is no excess mortality from cancer of the lung, gastrointestinal tumours, or cancer of the larynx, ovary, or breast. Thirteen deaths were attributed to pleural mesothelioma, 11 of which were of workers who had contact with crocidolite asbestos during the period it was in use at the factory. Two deaths occurred in men employed only after 1950 and while working in the factory exposed only to chrysotile asbestos. In one the diagnosis appears to be uncertain and was not supported by necropsy. The other subject worked at the factory for only two weeks, his main occupation having been fitter mechanic.
After 1951 environmental conditions rapidly improved, although up to 1969 concentrations in certain production areas were sometimes as high as 2-5 f/ml. As about a third of the population worked for less than a year the workforce experienced a low cumulative exposure. The study of an asbestos textile factory using chrysotile asbestos by Dement et al showed a pronounced increased mortality from lung cancer,5 but Thomas et al in their study of an asbestos cement factory found no excess deaths due to lung cancer.6 Further confirmation of the lower patho- Newhouse, Sullivan
